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Advanced Use of NCBI 
Resources
Start Here:

http://www.ncbi.nlm.nih.gov/

Finding a New Gene
Finding a 3D Structural Model 

Genomic Comparisons
Sifting Through Shotgun Sequence



Searching for an 
Unannotated Gene 
within the Human 

Genome

Evaluation of the Implied 
Protein Sequence



Using LocusLink to Find 
a Probe Sequence



The Protein RefSeq is 
the more Sensitive 

Probe



A tblastn Search using 
Human Genome BLAST



Three Hits



BLAST HIts but no 
RefSeq Alignments



GenomeScan Gene 
Models and EST 

Alignments



Some Information From
Unigene Cluster 271586



Two GenomeScan 
Predicted Peptides



Do We Have a Whole 
Protein Domain



An E1 Dehydrogenase 
Domain



DART Results



Visualizing the Domain 
HIt in 3D



Cn3D View of the 
Domain Hit: What is 

Missing?



Did We Miss any Exons?



The Sequence of the 
Missing Exon



GenomeScan Protein vs 
the Probe



The Gap is Here



Finding a Structural 
Template for a Protein 

Sequence

Visualizing the 
Superposition of Sequence 

on Structure with Cn3D



GenScan Predicted 
Peptide and ScanProsite 

Results
>14:10:32|GENSCAN_predicted_peptide_2|424_aa
MSQICKRGLLISNRLAPAALRCKSTWFSEVQMGPPDAILGVTEAFKKDTNPKKINLGAGA
YRDDNTQPFVLPSVREAEKRVVSRSLDKEYATIIGIPEFYNKAIELALGKGSKRLAAKHN
VTAQSISGTGALRIGAAFLAKFWQGNREIYIPSPSWGNHVAIFEHAGLPVNRYRYYDKDT
CALDFGGLIEDLKKIPEKSIVLLHACAHNPTGVDPTLEQWREISALVKKRNLYPFIDMAY
QGFATGDIDRDAQAVRTFEADGHDFCLAQSFAKNMGLYGERAGAFTVLCSDEEEAARVMS
QVKILIRGLYSNPPVHGARIAAEILNNEDLRAQWLKDVKLMADRIIDVRTKLKDNLIKLG
SSQNWDHIVNQIGMFCFTGLKPEQVQKLIKDHSVYLTNDGRVSMAGVTSKNVEYLAESIH
KVTK

[GS]-[LIVMFYTAC]-[GSTA]-K-x(2)-[GSALVN]-[LIVMFA]-x-[GNAR]-
x-R-[LIVMA]-[GA] [K is the pyridoxal-P attachment site]

270-283 SFAKNMGLYGERAG



Begin with a CDD 
Search



A Domain Hit...



A Template Emerges...



The Prosite Motif      
........Unmasked 



Close-ups of the Motif



The Critical Lysine



Piecing Together a Gene 
from the Mouse Trace 

Archive

NX-57: A Mouse Kidney-
Specific Membrand Protein



The NCBI Trace 
Archives



BLAST Against WGS 
Reads



The Coverage is Good, 
but None of the Reads 
Completely Spans an 

Intron



Genomic Comparisons

COGs & Taxplot



K12 vs O157 COGwise



Some Differences...



Divergence from K12 
Seen Using the TaxPlot

Amino Acid Transport & Metabolism Energy Production



Divergence from K12

Inorganic Ion TransportCoenzyme Metabolism



YadC: The Most 
Divergent Gene



The Two Pylori’s 
COGwise



K12 vs H. pylori Using 
the TaxPlot

Amino Acid Transport and Metabolism
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